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TITLE: Some problems concerning the physics of metal wear 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 14, 1961, 13, abstract 
; 14a91 ("Tr, 3-y Vses. konferentsii po treniyu i iznosu v mashinakh, 
y. 1", Moscow, AN SSSR, 1960, 46-53) 


TEXT: The authors investigated the oriteria of metal interaction during 

dry friction, the metal substructure and its changes during the friction process, 

In their conclusions they point out that the resistance to wear of a friction 

couple of metals is determined by a combination of the structure and a number. of 
properties: high compression, bending and shear resistance, a combination of. oe 
high hardness and ductility, stability of mechanical properties at high tempera~ 
tures and pressures, high heat conductivity and corrosion resistance, ; 


N. Sazonova 


[Abstracter’s note: Complete translation] 
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AUTHORS : Bakakin, G.N. and Lyubc hank Oseteberse 
: TITLE: Substructure of the Carburized Layer 
PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, vol.1lli, No.2, 
pp. 247-251 
TEXT: The authors give results of an experimental study of the 
phase composition and substructure of phases at various depths of 
carburized layer. The substructure of a phase is represented by 


the dimensions and disorientations of mosaic blocks and the size 
and nature of the change of micro-~deformation of the crystal 
Lattice with distance. The resistance to wéar of the layer depends 
on both composition and substructure but published work on 
substructure has been limited to some definite depth (Ref.2 to 4). 
The forms of heat treatment used in the anvestigation were those 
adopted at many works but some experimental yariants were also 
tried, Type 18XMBA (18KhNVA), used for important parts of 
machines, was subjected to carburization to a depth of 1.7 to 1.9mm 
with a solid carburizer at 920°C followed by one of the following: 
1) cooling in furnace at about 1°C/min, 2) as (1) but at 3°C/min; 
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3) oi11 quenching, 4) as (3) followed hy oil quenching from 810°C 
and tempering at 150°C: 5) as (4) but followed by treatment with 
liquid oxygen: 6) as (2) followed by double tempering at 650°C, 
quenching from 810 and tempering at 150°C. Successive 0.1 to 

0,2 mm thick layers were removed from the 4 x 8 x 15 mm specimens. 
At each depth, X-ray diffraction patterns were taken with iron 
radiation 1n a Debye camera, the (211) and (311) lines being 
focused for alpha- and gamma -phase respectively; microhardness 
was measured with a CIMT-3 (PMT-3) machine at a load of 50 g. The 
carburized layer for all treatments consisted of alpha-, gamma- 
and carbide-phases. The nature of microhardness (kg/mm?) changes 
with depth (hundredths of cm) is shown in Fig.l in which the 

curve numbers correspond to the above treatment numbers: the 
least difference between the surface and deeper zone of the 
carburized layer 18s obtained with rapid cooling. Fig.2 gives 
corresponding curves for maximum relative deformation of the 
alpha-phase crystal lattice and Fig.3 those of alpha-phase mosaic 
block size, Treatment 6 gives least block size over the greater 
part of the layer and intensive work hardening of the alpha-phase. 
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The latter makes diffraction maxima so diffuse that reliable 

ie : block=-size and deformation data cannot be obtained. The work 
vee i hardening of the gamma-phase is less than that of the alpha and is 

very small at “working" depths of the carburized layer when 

' quenching from the carburization temperature is carried out. This 
is in lino with the observation of A.P.Lyubchenko and others 
(Ref.1,2) that such quenching increases resistance to wear compared 
with that obtained with treatment 6 (which is used in practice). 
The results of the present investigation support the views of the 
present authors (Ref.1,2 and 6) that rapid cooling from the 
carburizing temperature produces a favourable form of substructure 
ot carburized-layer phases. Slow cooling after carburization to 
a considerable extent exhausts the possibilities of good wear 
resistance even before the part is installed because of the high 
degree of phase work hardening which the heat treatment produces 
over the whole depth of the carburized layer. There are 3 figures, 
2 tables and 7 Soviet references. iV 


ASSOCIATION: Zavod im, V.A.Malysheva g.Khar ‘kov 
(Works imeni V.A.Malyshev, Khar 'kov) 
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Characteristics of the kinetics of diffusion processes in cemented 
layers of alloys. Fiz. met. i metalloved, 11 no. 5:714~-724 My ‘61. 
(MIRA 14:5) 
(Cementation (Metallurgy) ) (Diffusion) 
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AUTHORS ; Bakakin, G. N., Gerasimenko, K. 3., Doshchechkin, V. I., Lyubarsktly, 
I. M,., Lyubche rags 


TITLE: The selection of the optimum heat treatment conditions of case 
hardened 18 XHBA (18KhNVA) steel 


PERIODICAL: Referativnyy zhurnal Mashinostroyentye, no. 23, 1961, 63, abstract 
23BYN9 (V sb. “Radioakt, izotopy i yadern. izlucheniya v nar. kh-ve 
SSSR, v. 3) Moscow, Gostoptekhizdat, 1961, 90-92) 


TEXT: The structure and physico-mechanical properties of the case-hardered 
layer of 18KhNVA, 2OX2H4A (20Kh2N4A) and other steels were investigated from the 
viepoint of the chemical heat treatment. The heat treatment conditions differ 
by the speed of cooling after case hardening. The speed of cooling after case 
hardening affects the phase composition, the substructure of phases and their 
saturation with alloying components, which in its turn affects the wear resist- 
ance of the case hardened layer, Compared with the conditions adopted at the 
plant, the recommended conditions (fgr large machine elements - case hardening 
with additional o1]1 hardening at 810 'C; for small parts - case hardening with 
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subsequent oi] hardening, tempering at 650°C or case hardening with subsequent 
water hardening, tempering at 150 C) increase considerably the wear resistance 
of the case hardened steel layer’, 


N. Il‘ina 


[Abstracter's nate: Complete translation] 
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16,000 aopies printed. 


Reviewer: P. P. Berg, Doctor o 
I. A. Baranov, Engineer; Ed. 
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Handbook on Iron Castings S0V/5458 
and modifying the cast iron; pouring, shaking out, and cleaning 
of cantings; heat-treatment methods; and the inspection and re- | 
jection of castings. Information on foundry equipment and on s 
the mechanization of castings production is also presented, The : | 
authors thank Professor P. FP, Berg, Doctor of Teohnical Sciences, t 
and staff members of the Mosstankolit Plant, headed by the chief 
metallurgist @. I. Kletskin, Candidate of Technical Sciences, for oe _ 
their assistance, References follow each chapter, There are 287 i 
references, mostly Soviet, yo. | . 
TABLE OF CONTENTS: : j- 
Foreword {N. @. Girshovich] 3 ‘ : . 
Ch. I. Composition and Properties of Cast Iron (N. G. Girshovich) 5 r 7 
1. Equilibrium diagram,classification, and the structure ‘- ¥ 
of cast Lron 5 ae 
2, Effect of various factors on the structure of cast ¥ 
. iron _ tne or 
————— - erewiden 22 ‘eo 
Card-272k . { 
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_ Handbook on Iron Castings SOV/5458 
Ch. IX. Defects in Castings and Their Prevention ~ 697 

l. Classification of defects in castings and methods of 
their prevention and detection (Ye, B. Immerman) 697 
2, Removal of casting defects by welding (T. N. Dubova) 722 

3. Other methods of removing defects from castings (Ye. 3, 

Immerman ) 155 
4, Safety measures (T. N. Dubova) 759 
Bibliography 759 
Appendix 1. Utilization of Natural Gas (M. M. Efros) 760 


Appendix 2, Utilization of Radioactive and Stable Isotopes 
(I. M. Lyubarskiy and A, P. Lyubchen!:o 766 


ee 


Appendix 3. Utilization of Ultrasonics (I. M. Lyubarskiy and 
A, P. Lyubchenko) 776 
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§/126/63/015/001/029/029 
£073/E151 

AL TIEN ¢ Lyubchenko, A.P., Sherman, pD.G., and Kuziminov, GS. 
TATTEs Effect of cerium content of iron on self-ditfusion 


VERLQDICAL: Fizika metallov i metallovedeniye, Velds noel, 1963, 
158-160 


TEATS The authors have already shown that Ce additions of up 
to 0.95% have no effect on the ratio of the intercrystalline (Dpoun) 
and transerystalline (Dpody? self-diffusion coefficients of Fe. 


farther investigations were carried out on pure Armco iron, vacuum 


induction medted, into which Ce was added, and the ratio 
which equals ‘ 


Kire? 


-1/2 
A(Dy oun if Ppody 
was determined using the isotope Fesg- It was found that Ce 


additions of up to 0.52% had little effect on the self-diffusion 
ratio, and that at elevated temperatures the individual values for 
inter- and trans-crystalline diffusion were not greatly changed. 
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Finetuations of 2 100% in the value of Kyg were obtained as Ce 


was increased Crom 0 to 0.52%, but the overall effect, discounting a 
the fluctuations, appeared to be negligible. This is contrary to 4 
the findings of K.P. Bunin and Ya.M. Malinochka that the effect of 
spheroidisers was to equalise the inter- and trans-crystalline , 
mobilities of the Fe atoms, The experimental and published results 

show that the effect of Ces Mg, etc. on the graphite in cast iron 

js not related to the kinetics of selt-diffusion and it is 

probable that the surface active properties of the spheroidiser 

are responsible for spheroidisation. The electron orbits of 

additions appear to influence the shape of the graphite particles, 

as is seen by comparing the electron structures of spheroidising 

agents (Li, Nay MSs K, Ca, Sr, Bas ce) with those of de- 

spheroidising agents (Ti, Cu, Sb, Fb, Bi). Inconsistencies in the 
behaviour of added elements on the structure of the graphite 

appears to be due to changes in electron configuration caused by 
interaction with impurities ‘in the iron. Spheroidisation can also. 

be achieved by additions which ensure the required electron 
configuration when absorbed on the graphite. 
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(Cast iron--Metallography) 
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TUTibs Effeet of cerium content of iron on self-ditfusion 


Mi tlODICAL: Fizika metallov i metallovedeniye, v.15, no.l, 1963, 
158-160 


TELAT: The authors have already shown that Ce additions of up 
lo O.5% have no eflect on the ratio of the intercrystalline (Dioun) 
and transerystalline (Dyody? self-diffusion coefficients of Fe, 


Further investigations were carried out on pure Armco iron, vacuum 


induction melted, into which Ce was added, and the ratio Xk 
which equals : 


Fe’ 


d(D x p7l/2 


Boun Body? 


was determined using the isotope Fesg- It was found that Ce 


additions of up to 0.52% had little effect on the self-diffusion 
ratio, and that at elevated temperatures the individual values for 
inter-s and trans-crystalline diffusion were not Sreatly changed, 
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Fluctuations of £ 100% in the value of Koe 


was increased from 0 to 0.52%, but the overall effect, discounting a 
the fluctuations, appeared to be negligible, This is contrary to " 
the findings of K.P. Bunin and Ya.M, Malinochka that the effect of 
spheroidisers was to equalise the inter- and trans-crystalline 
mobilities of the Fe atoms. The experimental and published results 
show that the effect of Ce, Mg, etc. on the graphite in cast iron 

3s not related to the kinetics of selt-diffusion and it is 

probable that the surface active properties of the spheroidiser 

are responsible for spheroidisation. The electron orbits of 
additions appear to influence the shape of the graphite particles, 

as is seen by comparing the electron structures of spheroidising 
agents (Li, Na, Mg, K, Ca, Sr, Ba, ce) with those of de- 
spheroidising agents (Ti, Cu, Sb, Fb, Bi). Inconsistencies in the 
behaviour of added elements on the structure of the graphite 

appears to be due to changer in electron configuration caused by 
interaction with impurities ‘in the iron, Spheroidisation can also. 
be achieved by additions which ensure the required electron 
configuration when absorbed on the graphite, 
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; 3193/2305 nee 
AUTHORS : Lyubchenko, A.P,, Sherman, D.G. and Udovikov, V.I. 
“-QITLE: . The effect of small magnesium additions on the self- 23 


diffusion of iron Tae a 
PERIODICAL: Fizika metallov i metallovedeniye, v. 15, noe 2. 
1965, 295 - 297 


TEXT s -. -In continuation of corlier work (A-?- Lyubchenko et a gasen 
al ~ PHM, 1962, li, 1; -1962, 14, G6), the present authors studied sav 
the nature of solf-diffusion of iron modified with additions of 
magnesium in quantities (0.005 - 0.025) usually used in the fabri- 
cation of high-strength, noduiar cast irons. Similar experiments ere ae 
-were also carried out on grey and magnesiun-modified cast ixronse d 
Tho aiffusion of iron was studied at 960 ~ 1 200 °C. Soth the 
radiometric and outor radiographic methods wera used. Conclusions: 
1) the grain-boundary diffusion predominates in He-bearing iron 
at 900 - 1 200 Sc, 2) The order of magnitude of the self-diffusion i 
-coefficient of iron is not affected by hg additions - the same 
applying to diffusion of Fe in Mg-modifiec cast iron. 3) Kg acts ae 
: asa grain-refining agent and slows down the rate of grain-growth i 
am 60 card 1/3 a 
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